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[57] ABSTRACT 
A diaphragm pump operated by vacuum pressure and 
having a switching arrangement to control the continu 
ous alternations between the intake stroke caused by 
vacuum pressure and the working stroke caused during 
venting by a spring after the end of each stroke. The 
switching arrangement consists of a crack-open valve 
between vacuum pressure chamber and a space continu 
ally connected to atmosphere, and a plunger, fastened 
to the diaphragm; the length of the plunger is variable 
through a spring clutch. The special action of the 
switching arrangement is based on the fact that the 
plunger requires a larger force for cracking the valve 
than afterwards for keeping it open. This is accom 
plished by having 'a differential pressure, act in the clos 
ing direction on the valve, and eliminating this force 
after opening, causing the spring-loaded plunger to 
extend to its full length and to keep open the valve 
during the entire working stroke of the diaphragm. 

1 Claim, 6 Drawing Figures 
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DIAPHRAGM PUMP 

BACKGROUND OF THE INVENTION 

The present invention relates to a diaphragm pump, 
particularly a fuel diaphragm pump with a working 
chamber and a chamber separated from the working 
chamber by the diaphragm and having a compression 
spring. This chamber is connected to the intake pipe of 
an internal combustion engine downstream of the throt 
tle flap of a carburetor for introducing vacuum pres 
sure. At the end of the intake stroke of the pump, the 
diaphragm opens a valve for atmospheric venting of the 
second chamber by means of a plunger. 
During idling and partial load operation of an internal 

combustion engine having a carburetor, such a pump 
serves to withdraw fuel continuously from the accelera 
tor pump of a carburetor in order to prevent vapor 
bubble formation, caused by heat accumulation, in the 
accelerator pump through this scavenging. Another 
application in the motor vehicle, for example, as wind 
shield wiper pump, is conceivable. 
Such a pump is known from the German Laid-Open 

Document 26 14 625, published Aug. 28, 1977. How 
ever, this arrangement has the disadvantage that de 
pending on the design layout, either the intake stroke or 
the working stroke of the pump cannot be carried out 
over the full stroke since venting either takes place 
before the intake stroke is ?nished, or evacuation takes 
place before the working stroke is ?nished. Hence the 
delivery is unsatisfactory. 

Accordingly, it is an object of the present invention 
to provide such a pump where the design stroke of the 
diaphragm is fully utilized. 
Another object of the present invention is to provide 

a pump of the foregoing character which is substantially 
simple in construction and may be economically fabri 
cated. 
A further object of the present invention is to provide 

a pump, as described, which is reliable in service and 
has a substantially long operating life. 

SUMMARY OF THE INVENTION 

The objects of the present invention are achieved by 
arranging over the plunger a moveable spring clutch 
whose spring pushes the sleeve of the clutch away from 
the end of a plunger having a shoulder, the end facing 
away from the diaphragm; the valve is formed by a 
spring-loaded plate located in a space connected to 
atmosphere via a jet nozzle. 
The novel features which are considered as charac 

teristic for the invention are set forth in particular in the 
appended claims. The invention itself, however, both as 
to its construction and its method of operation, together 
with additional objects and advantages thereof, will be 
best understood from the following description of spe 
ci?c embodiments when read in connection with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a partial sectional view of a carburetor 
with the additional pump; 
FIG. 2 shows a sectional view of the pump on an 

enlarged scale; 
FIGS. Ba-c show a detail of the pump in various 

positions; and 
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2 
FIG. 4 shows the combination of the pump with a 

known pressure control valve. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1 shows a known carburetor for an internal 
combustion engine (not shown). The carburetor has a 
conventional accelerator pump 1 with an expansion 
chamber 2 which is connected to a ?oat chamber 3 with 
constant level, and to an injection pipe 4 which dis 
charges above the throttle flap 5 into the intake pipe 6. 
A line 7 leads from the working chamber 2 of the accel 
erator pump 1 to a pump 8 which acts as a virtual circu 
lating pump, since it delivers the fuel drawn by it from 
the accelerator pump 1 via line 9 back to the ?oat cham 
ber 3. Pump 8 is connected via a line 10 to the intake 
pipe 6 downstream of the throttle flap 5. According to 
FIG. 2, pump 8 is divided by a diaphragm 11 into two 
chambers. 
The working chamber 12 is connected via valves 13 

to suction cavity 14 and hence to intake 7. The working 
chamber 12 is connected to the pressure space 16 via a 
spring-loaded valve 15. The outlet line 9 issues from this 
pressure space. The second chamber 17 has a compres 
sion spring 18. A plunger 19 is fastened to diaphragm 
11; a spring clutch 20 is shiftably placed at the other end 
of this plunger. A spring 21 pushes the clutch 20 away 
from the end of the plunger 19 having a shoulder 22; 
this end faces away from the diaphragm. The second 
chamber 17 is connected to space 25 via a valve, which 
is formed by a plate 24 loaded by a spring 23, and space 
25 is connected to atmosphere via a jet 26. Upon termi 
nating the suction the plunger opens the aforemen 
tioned valve. 
The intake pipe underpressure (vacuum) supplied via 

line 10 evacuates the second chamber 17 underneath the 
membrane 11 and moves the diaphragm 11 against the 
force of spring 18. In the process, the sleeve of the 
spring clutch 20 contacts 24. The spring sleeve is open 
at its jacket and its front surface. Plate 24 is acted upon 
by a force resulting from the pressure difference be 
tween chamber 17 and space 25, and by the force of 
spring 23 in the closure direction with valves 24/27 
closed. During a further downward movement of the 
diaphragm 11-—FIG. 3a shows the relative position of 
plunger and spring coupling 20 in this phase at the start 
of the intake stroke-the pot of clutch 20 is shifted so far 
against the force of compression spring 21 till the force 
of plunger 19 acting on plate 24 in the opening direction 
exceeds the sum of the opposing forces. 
The intake stroke provided by the pump design is 

ended. Plate 24 lifts off the valve seat 27, opening cham 
ber 17 to space 25 and equalizing the pressure between 
them. FIG. 3b shows the relative position of plunger 19 
and spring clutch 20 at that instant. Suddenly the force 
acting on the spring clutch in the closure direction is 
reduced below atmospheric pressure, the underpressure 
(vacuum) in chamber 17 bleeding into space 25 and 
acting on plate 24, whereupon the compression spring 
21 shifts the pot of clutch 20 and simultaneously the 
plate 24 by a certain amount against the force of the 
softer compression spring 23 suddenly downward, as 
shown in FIG. 3c. 
Chamber 17 is vented via the opened valve 24,27 and 

the jet 26, since the flow at jet 26, because of its dimen 
sions, is much larger than the flow on the much smaller 
jet 28 in the underpressure (vacuum) connection 10. As 
a result, diaphragm 11, driven by the force of compres 
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sion spring 18, carries out the working stroke of the 
pump 8. At the same time, the plunger 19 and the plate 
24 move upwards until the plunger lifts off the plate 24 
contacting the valve seat 27; now the plate has closed 
the connection between chamber 17 and space 25. 
Chamber 17 is now again evacuated via jet 28 by the 
underpressure (vacuum) applied to connection 10 and 
the working cycle described repeats itself. 

' During the downward movement of diaphragm 11, 
the chamber 12 of pump 8 is enlarged. ‘Via inlet connec 
tion 7, suction space 14 and inlet valve 13, the medium 
handled is aspirated with the outlet valve 15 closed. 
During the subsequent upward movement of dia 

phragm 11, the working chamber 12 is again reduced 
and the medium handled is passed along, with the inlet 
valve 13 closed, via the outlet valve 15, the pressure 
space 16 and the outlet connection 9. 
FIG. 4 shows the combination of the above-described 

pump with a pressure control valve 29 located between L 
a fuel pump (not shown) on the carburetor. The refer 
ence numerals for the pump 8 were retained and the 
positions are mentioned in the following text only to the 
extent required. The fuel is delivered to the pressure 
control valve from the fuel pump via a line connection 
30. The fuel reaches the ?oat chamber of a carburetor 
via a line connection 31. The pressure control valve 29 
has a known return valve 32 which opens as soon as the 
fuel pressure exceeds a predetermined amount. The 
controlled fuel quantity enters a return 33 to the tank. 
The fuel delivered by the pump 8 discharges into this 
return 33 via the valve 15 closing the working space 12. 
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cl. 
This design combines the two components in a basis 

construction in a simple manner. 
“Without further analysis, the foregoing will so fully 

reveal the gist of the present invention that others can, 
by applying current knowledge, readily adapt it for 
various applications without omitting features that, 
from the stand-point of prior art, fairly constitute essen 
tial characteristics of the generic or spec?c aspects of 
this invention, and therefore, such adaptations should 
and are intended to be comprehended within the mean 
ing and range of equivalence of the following claims. 

“What is claimed is: 
Ill. A fuel diaphragm pump comprising: a working 

chamber; an auxiliary chamber; a diaphragm separating 
said auxiliary chamber from said working chamber; 
compression spring means in said auxiliary chamber; an 
internal combustion engine intake pipe connected to 
said auxiliary chamber downstream from the throttle 
‘i'lap of a carburetor for introducing vacuum pressure; a 
plunger; valve means; said diaphragm opening said 
valve by means of said plunger at the end of an intake 
stroke of said pump for atmospherically venting said 
auxiliary chamber; moveable spring clutch means ar 
ranged at the end of said plunger remote from said 
diaphragm, said spring clutch means having a spring 
and a sleeve, said spring pushing said sleeve away from 
an end of said plunger, said end facing away from said 
diaphragm; said valve means comprising a spring 
loaded plate and a jet nozzle. said spring loaded plate 
being located in a space connected to atmosphere via 
‘iiaid jet nozzle. 
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